A common feature of early vertebrate embryos is that they are surrounded by a simple protective epithelial cell layer. However, it is currently not well understood how the differentiation of this epithelium is controlled. We present data showing that BMP4 is sufficient to promote differentiation of this epithelium in diverse vertebrates. In mouse embryos the outer epithelium forms the trophectoderm which overlies the pluripotent inner cell mass.
its genes normally expressed in the deep cells, arguing that BMP4 specifically promotes differentiation of the outer epithelial cells.
We then examined the role of BMP4 signalling in mouse ES cells.
We found that in the absence of additional factors BMP4 is able to induce ES cells to form a trophectoderm like cell type. Thus, it appears that BMP4 acts to promote differentiation of the first epithelium in both Xenopus and mouse. Our data also suggest that, despite differences between vertebrates, there are conserved pathways which control differentiation of the first epithelial cells. 
17-P002
Brat represses BMP signalling to promote and maintain Drosophila germline stem cell differentiation Robin Harris, Hilary Ashe
University of Manchester, Manchester, United Kingdom
In the Drosophila ovary, germline stem cells (GSCs) are maintained by Dpp signalling and the action of the translational repressors Pumilio (Pum) and Nanos (Nos). Here, we reveal the involvement of the tumor suppressor Brain Tumor (Brat), which is repressed by Pum/Nos in GSCs, but acts in conjunction with them in differentiating cells to limit transduction of the Dpp signal and restrict cellular growth via post-transcriptional control, thus perpetuating the differentiated cells identity. In this way, Brat utilises the already present elements of the GSC to ensure that once lost from the niche, the cell is committed to a differentiated fate. The use of small molecules to target cellular pathways is a powerful method for altering cell behaviour and is being applied increasingly to manipulate developmental processes, stem cell behaviour invitro and improve reprogramming.
Working closely with Cellartis AB, and our academic collaborators within the ITI Stem Cell Technology Programme, we are developing a portfolio of small molecules able to manipulate human ES cell fate. Earlier in the programme Cellartis optimised feeder-free expansion and batch production of fully pluripotent hESCs -over 1 billion cells per week are now available for screening campaigns and secondary assays. In the DDU we have used high-throughput technology, particularly high content (imaging-based) screening to identify hits, in assays we have developed based on proof-ofconcept work from our collaborators. We have screened a range of libraries -from commercially available ''bioactives'' libraries to our in-house bespoke libraries of drug-like molecules (targeting kinases, phosphatases, epigenetic modifiers, nuclear-hormone receptors and proteases, as well as diversity sets).
Our target areas to date have been cell survival, self-renewal and pluripotency, early and late differentiation. We have successfully completed six primary high-content screening campaigns using hES cells and have identified several active agents in each. These In order to detect NSCs, we have relied on the fact that adult stem cells divide more slowly than quickly amplifying progenitor cells. By using two different thymidine analogs and performing long pulses separated by a long period of time, we have managed to identify cells that are double-labelled in the medaka brain.
These slow-proliferating cells are likely to be NSCs.
We have looked more precisely at neurogenesis in a cortical structure of the dorsal midbrain, the optic tectum. Cell proliferation occurs at its margin throughout life. With the thymidine analog labeling, we have identified some slow-dividing cells, in the tectum, forming a narrow line at the very periphery of the proliferative zone. This topographic organization allowed us to perform an insitu hybridization screen on medaka embryos and find a dozen of genes whose expression corresponds to this thin line of putative NSCs.
By analyzing the functions of these genes, we hope to identify essential genes for adult NSC and embryonic NSC biology. We should be able to bring cues on the conserved features between fish and mammal stem cells and examine whether neurogenesis in adult teleosts is merely the continuation of an embryonic phase or a distinct process involving adult specific mechanisms for stemness maintenance. 
